Key indicators: single-crystal X-ray study; T = 298 K; mean (Ge-O) = 0.013 Å; R factor = 0.058; wR factor = 0.133; data-to-parameter ratio = 10.3.
Related literature
Open-framework series of isotypic tin(II) phosphates with general formula A[Sn 4 (PO 4 ) 3 ] (A = Na, K, NH 4 ) were synthesized by hydrothermal methods (Ayyappan et al., 2000; Bontchev & Moore, 2004; Deng et al., 2004; Mao et al., 2004) . For related literature, see: Brown & Altermatt (1985) ; Cheetham et al. (1999) ; Weakley & Watt (1979) .
Experimental

Crystal data
Na [Ge 4 (PO 4 Open-framework metal phosphates exhibit interesting structural types and physical properties that have been the subject of intensive research due to their potential applications in the areas of catalysis, ion-exchange and phase separation (Cheetham et al., 1999) . Among these compounds, germanium phosphates are rare compared to other phosphate compounds. Most of reported germanophosphate contain germanium (IV) with octahedral coordination environment to oxygen atoms. To the best of our knowledge, germanophosphate with Ge(II) are very rare. Our group has demonstrated that A 2 HPO 4 and metal can serve as reducing and oxidizing reagents to synthesize metal phosphates. In an attempt to synthesize compounds in the system using A 2 HPO 4 as the precursor, we obtained a new quaternary compound Na[Ge 4 (PO 4 The structure of Na[Ge 4 (PO 4 ) 3 ] is shown in Figure 1 . The asymmetric unit contains two germanium, one phosphorus, four oxygen and one sodium atom (Figure 2 ). The Ge atoms occupy two different crystallographic sites and each site being coordinated by three O atoms to form distorted pyramids with Ge-O distances ranging from 1.87 (1) to 1.92 (1) Å, which agrees well with bond valence sum calculations (Brown & Altermatt, 1985) . Similar Ge-O distances are reported in GeCl(H 2 PO 2 ) (Weakley & Watt, 1979 et al., 2000 , Bontchev & Moore, 2004 , Deng et al., 2004 , Mao et al., 2004 .. The phosphorus atoms is tetrahedrally coordinated with P-O distances in a range 1.53 (1) to 1.54 (1) Å, which agrees with literature values.
The structure of the title compound contains [PO 4 ] 3− layers stacked along the c-axis with a repeat sequence of six layers.
The [PO 4 ] 3− units on the ab plane form 6 membered-ring with corner-shared [PO 4 ] and Ge(2)O 3 units, which are connected by Ge(1)O 3 pyramids to construct the two-dimensional framework. The two-dimensional layers are additionally connected to each other by out of planeGe(1)O 3 groups to form a three-dimensional framework. Each sodium atom is coordinated by nine oxygen atoms with Na-O distances ranging between 2.46 (1) and 2.71 (1) Å in a basket-like cage.
Experimental
Na[Ge 4 (PO 4 ) 3 ] were synthesized from mixtures of Na 2 HPO 4 (99%, Riedel-de Haën), Ge (99.999%, Alfa), GeO 2 (99.999%, Cerac), and P 2 O 5 (99.999%, J·T·Baker) in stoichiometric proportions according to the solid state method. Initially, all reagents were mixed in an Ar-filled glove box (total weight≈0.5 g), placed in a silica tube, sealed under vacuum (P≈10 −4 torr), and heated slowly to 600 °C over 48 h, followed by furnace cooling to room temperature on simply terminating the power.
The length of the reaction tube was kept about 7~8 cm to avoid the prospective explosion due to the formation of gaseous hydrogen. The product contains hydrogen gas and brittle, colorless, transparent rod-shape crystals. The crystalline product with the precursor K 2 HPO 4 failed.
Refinement
The structures were solved by direct methods and refined by full matrix least-squares techniques with the SHELXTL software package. Analysis of single-crystal X-ray diffraction data revealed four unique sites for Na, Ge and P and four unique sites for O atoms. The structural analysis yielded a charge-balanced formula Na[Ge 4 (PO 4 ) 3 ]. All atomic positions were refined with anisotropic displacement parameters. The highest peak in the difference map is 1.67 e/Å 3 and 0.96 Å from Ge1, while the minimum peak is −1.08 e/Å 3 and 1.51 Å from O3. (7) P1-O2 1.522 (12) Na1-P1 
